Modulation of murine macrophage metabolism by glycolipids: inhibition of LPS-induced metabolism by specific gangliosides.
We have investigated the ability of gangliosides isolated from murine brain to modulate macrophage metabolism. LPS elicits a profound increase in glucose consumption by cultured resident macrophages. When highly purified mouse brain gangliosides are added to macrophage cultures, a modest inhibition of baseline glucose utilization occurs. Both disialogangliosides and trisialogangliosides mediate this effect. In the absence of serum, these gangliosides may be toxic to cultured macrophages. GT1b is the only brain ganglioside tested that specifically inhibited LPS-induced macrophage metabolism. Sialic acid appears to be a necessary component of the gangliosides, although it is not sufficient to induce inhibition. Asialoganglioside and free sialic acid have no effect on macrophage metabolism in comparison with intact gangliosides. The inhibition of LPS-induced metabolism may be explained by the ability of LPS to form stable molecular complexes with both disialogangliosides and trisialogangliosides. These experiments also suggest that the ganglioside content of macrophages may influence functional responses of macrophages to exogenous stimuli.